The active site of the ribosome is composed of two layers of conserved nucleotides with distinct roles in peptide bond formation and peptide release.
Peptide bond formation and peptide release are catalyzed in the active site of the large subunit of the ribosome where universally conserved nucleotides surround the CCA ends of the peptidyl- and aminoacyl-tRNA substrates. Here, we describe the use of an affinity-tagging system for the purification of mutant ribosomes and analysis of four universally conserved nucleotides in the innermost layer of the active site: A2451, U2506, U2585, and A2602. While pre-steady-state kinetic analysis of the peptidyl transferase activity of the mutant ribosomes reveals substantially reduced rates of peptide bond formation using the minimal substrate puromycin, their rates of peptide bond formation are unaffected when the substrates are intact aminoacyl-tRNAs. These mutant ribosomes do, however, display substantial defects in peptide release. These results reveal a view of the catalytic center in which an inner shell of conserved nucleotides is pivotal for peptide release, while an outer shell is responsible for promoting peptide bond formation.